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CURRENT LISTING OF CLAIMS : 

1. (Currently amended) A (Ximmjter-hnfiDlemented method of rtieasorifig evtarit arid 
severity of disease in a patient, comprising the $tepsof: 

(a) acquiring from an ima ging device a first an^b^lcaf kite^ set artd a fifet 
functional image data set of the patient, said first anatomical image data set and said 
first functional image data set form a first co-registered composite image data set; 

(b) identifying at least a volume of interest (VOI) within sakl first unregistered 
composite image data set; 

(c) qualitatively and quantitatively analyzing sakjfifst co-registered cbn^osits : 
date set including said VOl to determine extent and severity of the disease; 

(d) acquiring from an imagine device a second ^^tomiml imagft dafa and a 
second functional imajge data set of the patient, send second anatomical image data set 
and said second functional image data set form a second co-registered comp^ite 
image data set; 

•(e) performing a global, rigid registration of said first anatomical image diata set and - 
said second anatomical image data set, such that said first functiohal image dsiKi set 
and said second functional image data set are also globally registered; 

(f) identifying at least a VOl within the globally registered image data «et using the / 
identified VOl within sard first co-registered composit$ image data set; 

(g) performing a local, non-rigid registration of said VOl within s&id first cb^fe^istered 
composite image data set and said VOl within the globally registered image data set, 
thereby producing a first co-registered serial image data set, said total, nori-rigid 
registration being more precise than said global, rigid registration; and 

(ft) qualitatively and quantitatively analyzing said first co-registered seri^ image data • 
set including the VOIs to determine severity of the disease and/or response to treatmerit 
of the patient 

2. (Currently amended) The ramputer-inrolemerifed method of claim 1, further 
comprising the step of (i) performing a final local, non-rigid f egistratidn of the image data 
sets, wherein steps (g) arid (t) have varying degree^ therebetween. 
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3. (Currently amended) The cornputer-jmplemeftted method of claim 1 , wherein, iri 
steps (b) and (f), the VOIs are selected from a subset of said anatomical ima^e datei 
sets, 

4. (Currently amended) The computer-implemented method of claim 1, wherein, In ■ 
steps (b) and (f), the VOIs are selected from a subset Of said functional image data sets. 

5. (Currently amended) The computer-implemented method of claim 1, wherein, in., 
steps (b) and (0, the VOIs are selected from a subset of said anatomical image data .■>. 
sets and a subset of said functional image data sets. 

6; (Currently amended) The computer-Implemented method of claim 1, wherein said 
first anatomical Image data set and said first functional image data set are acquired 
before treatment of the patient, and said second anatomical image data set and said 
second functional image data set are acquired during treatment of the patient. 

7. .(Currently amended) The computer-implemehted method of claim 1, wherein said 
first anatomical image data set and said first functional image data set are acquired 
before treatment of the patient, and said second anatomical image data set and said 
second functional image data set are acquired after treatment Of the patient. 

8. (Currently amended) The computer-implemented method of claim 1, wherein said 
first anatomical image data set and said first functional image data set are acquired 
during treatment of the patient, and said second anatomical image data set and said 
second functional image data set are acquired after treatment of the patient. 

9. (Currently amended) The computer-implemented method of claim 1 , wherein the 
qualitative analysis includes determining at least One of a presence, absence and 
location of the disease, and number of tumors. 
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10. (Currently amended) The computeHmplentented method i>f claim 1 /whir^tfre 
quantitative analysis includes detenninirig at least one of a means, deviatta^ ^zer a^ V 
shape of the disease in the funcOonal image data sets. 

11. (Currently amended) The computer-implemented method of claim 1 , Wherein tfte; 
quantitative analysis includes determining at least one of a texture, si^e arid shape of 
disease in the anatomical image data sets. 

12. (Currently amended) The computer-implemented method of dafm i wher&ft 
said global, rigid registration includes rigid matching of the anatomy of the patient. 

13. (Currently amended) The computernmplem^ted method of daim 1 Wh^tii: 

* • ■ . 

said local, non-rigid registration includes local matching of surrounding tissues; anatomy 
and/or function of the patient. 

14. (Currently amended) A system for measuring extent arid seventy 6t disease m a 
patient, comprising: 

m imaging device for acquiring a plurality of anatomical image data sets and a 
plurality of functional image data sets of the patient, said plurality of anatomical i image 
data sets and said plurality of functional image date sets form a plurality of cc^regi$tered 
composite image data sets; 

a user device for identifying at least a volume of interest (VOI) within a cc-registeWd 
composite image data set of said plurality of co-registered composite image date sets, 
arid identifying at least a VOI within a globally registered image date set of a plu^ral^ of 
globally registered image data sets using the identified VOI within $aid co-registered 
composite image data set; and 

a computer system for performing the following steps: 

qualitatively and quantitatively analyzing a first co-registered composite image date 
set of said plurality of co-registered composite image data sets including the identified 
VOI to determine extent and severity of the disease; 
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performing a global, rigid registration of a first arfotom^ 
second anatomical image data set of said plurality of anatomical image data ^fe/ sochf : 
that a first functional image data set and a second functional image data set of said 
plurality of functional image data sets are also globally registered ; 

performing a local, non-rigid registration of the VGI within said first co-reg&tered 
composite image data Set and the VOI within the globally registered Image data set, 
thereby producing a first co-registered serial image data set, said local, non-rigid 
registration being more precise than said global, rigid registration; and : : 

qualitatively and quantitatively analyzing said first co^registered serial image data Set 
including the VOIs to determine severity of the disease and/dr response to treatosnt titf : 
tile patient. 

1 5. (Original) The system of claim 14, wherein said imaging device indudes a 
computed tomography (CT) scanner and a single photon emission computed 
tomography (SPECT) scanner. 

16. (Original) the system of claim 15, wherein said CT scanner is housed in a&ngte 
CT gantry, and said SPECT scanner is housed in a single SPECT gantry. 

1 7. (Original) The system of claim 1 6, wherein a single patient bed is movable 
between said CT gantry and said SPECT gantry. 

T8. (Original) The system of claim 1 6, wherein said CT scanner and said SPECT 
scanner is housed in a combined CT and SPECT gantry. 

19. (Original) The system of claim 18, wherein a single patient bfed is movable 
between said CT and SPECT gantry. 

20. (OriginaO The system of daim 14, wherein 

and said first functional image data set are acquired before treatment of the patieht^and 
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said second anatomical image data set and said second functional image data Seiare ; 
acquired during treatment of the patient 

21. (Original) The system of claim 14, wherein s^id first anatomical imstge data s^i 
and said first ftinctional image data set are acquired before treatment of the patient; arid 
said second anatomical image data set and said second functional image data $e>t are v 
acquired after treatment of the patient 

22. (Original) The system of claim 14, wherein said first artet&micai image data set " ^ 
and said first functional image data set are acquired during treatment of the pi^nti arid 
said second anatomical image data set and said second functional image dataset are 
acquired after treatment of the patient 

23. (Original) The system of claim 14, wherein said global, rigid registfiatidn in^dfes; 
rigid matching of the anatomy of the patient 

24. (Original) The system of claim 14, wherein said local, non-rigid registration 
includes local matching of surrounding tissues, anatomy and/or function of die p#tient,\ 

25. (Original) The system of claim 14, wherein said imaging deyice Indkicfes a 
computed tomography (CT) scanner and a positron emission tomography (PET) \ 
scanner. 

26. (Original) The system of claim 25, wherein said CT scanner is housed in a angle 
CT gantry, and said PET scanner is housed in a single PET gantfy. 

27: (Original) The system of claim 26, wherein a s^ 
between said CT gantry and said PET gantry. 

28. (Original) The system of claim 26, wherein sakl CT scanner and said PET ; 
scanner is housed in a combined CT and PET gantry. 
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29. (Original) The system of claim 28, wherein a Single patient bed is movable ;'• ' t' 
between said CT and PET gantry. 

30. (Original) the system of claim 14, wherein said fmdgirig device include Stle&st 
one of a computed tomography (CT) scanner, ultrasound imaging scantier, flubrOscdpy 
scanner and magnetic res^nanc© imaging (M 

image data set, and at feast one of a gamma <^mer^; positron emission tomography 
(PET) scanner and single photon emission computer tomography (SPECT) scgrrther 
providing said functional image data set. 

31. (Original) The system of claim 14, wherein said imaging deVkie is a single i 
scanner capable of acquiring both said anatomical image data sete and s^ tirkkiohal : 
image data sets. 

32. (Original) The system of claim 14, ^ 

output device for printing reports, images, and the various image data sets. 

33. (Original) The system of claim 14, wherein said user device ctorlntpri^s a dl^ptaiy 
unit for displaying the various image data sets, and ah input device for selecting said 
VOI within the various image data sets. 

34. (Original) The system of claim 1 4, wherein said computer system (&iTiprisesa 
storage means for storing the various image data s6ts. 

35. (Original) The system of claim 14, wherein said computer system further 
performs the step of performing a final local, non-rigid registration of the image data 
sets, wherein the local registration steps have varying degrees therebetween. 

36. (Original) The sys^ • 
of said anatomical image date sets. 
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37. (Original) The system of claim 1 4, wherein the VOIs are setecf&tf frbm a $Utj^t ; 
of said functional image data sets. 

38. (Original) The system of claim 14, wherein the VOIs are selected from a sutfStet 
of said anatomical image data sets and a subset of said functional image data sets. 

39. (Original) The system of claim 14, wherein the qualitative analysis intimites 
determining at least one of a presence, absence and location of the disease, and 
number of tumors. 

40. (Currently amended) The system of claim 14, wherein the ^ qt^ntitafiyfe ?a^ajy^s ->•; 
includes determining at least one of a mean mdonc , deviation, sfeze Santi shape of 
disease in the functional image data sets. 

41. (Original) The system of claim 1 4, wherein the quantitative analysis fnciude^ 
determining at least one of a texture, size and shape of disease in the anatomitel Ktiage 
.data-sets. 



